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Worked for more than 160 Hours: Yes
Contribution to Project: 
Dr Hamilton coordinated the UMaine component of the project, including liaison with collaborative PIs, fieldwork planning, and
data analysis. He advised a graduate student who worked on the project, and served as a mentor for the project postdoctoral
scientist. Dr Hamilton participated in all fieldwork activities in East Greenland and was involved in all aspects of the data analysis.
Post-doc
Name: Stearns, Leigh
Worked for more than 160 Hours: Yes
Contribution to Project: 
Dr Stearns was engaged as a postdoctoral scientist on this project, prior to taking up a faculty position at the University of Kansas.
She participated in summer 2009 fieldwork in East Greenland, and was involved in data analysis and interpretation. She remained
involved with this project after moving from Maine to Kansas.
Graduate Student
Name: Schild, Kristin
Worked for more than 160 Hours: Yes
Contribution to Project: 
Ms Schild was an MS student advised by Dr Hamilton. Her thesis research was based on data acquired during this project. She
participated in the field campaigns in 2008 and 2009, and conducted remote sensing analyses of Helheim and Kangerdlugssuaq
glaciers. Ms Schild defended her thesis in April 2011, and was engaged as a research assistant from May-September 2011, during





Research Experience for Undergraduates
Organizational Partners
Smithsonian Institution Astrophysical Observatory
Dr James Davis, formerly of SAO's Center for Astrophysics, is a collaborating lead PI. We worked together on the design of a new GPS
instrument for challenging environments, as well as on the analysis and interpretation of field data.
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Columbia University Lamont Doherty Earth Observatory
Drs Meredith Nettles and Goran Ekstrom are collaborating lead PIs (Dr Davis, formerly of SAO is now also at LDEO). We worked together on
field logistics planning and the analysis/interpretation of field data. UMaine and LDEO took the lead in 2008, 2009 and 2010 field activities.
Other Collaborators or Contacts
We collaborated with several groups:

(1) UNAVCO -- collaborative work on the design and fabrication of a new GPS instrument for remote/challenging environments;

(2) National Space Institute/Technical University of Denmark -- collaboration on analysis and interpretation of geodetic field data;

(3) Spanish Institute for Space Studies -- collaborating on the design and fabrication of a new GPS instrument for remote/challenging
environments, and the analysis and interpretation of geodetic field data;

(4) Geological Survey of Denmark and Greenland -- joint field activities, and analysis and interpretation of field data.
Activities and Findings
Research and Education Activities:
This project involved the following major research and education activities:

(1) analysis of data collected during field campaigns in East Greenland. We processed and analyzed GPS observations for the presence of
transient flow behavior. We also analyzed and interpreted the timing of large calving events seen by time-lapse photography.

(2) construction of high-temporal resolution records of glacier length. We used MODIS satellite imagery to derive daily (cloud-cover
permitting) time series of terminus position for both Helheim and Kangerdlugssuaq glaciers. These data provide a longer-term and a
wider-scale perspective in which to place the detailed field observations.

(3) examined the link between changes in terminus position (calving events) and the generation of teleseismic events. This work has provided
unique insights into the glacial earthquake phenomenon.
Findings: (See PDF version submitted by PI at the end of the report)
See attached.
Training and Development:
This project provided opportunities to develop the following skills and experience:

(1) research management experience for the PI (Hamilton);

(2) multidisciplinary research experience (field, data analysis) for the graduate student (Schild).
Outreach Activities:
The PI and grad student used project materials to form the basis of a one-day teachers workshop hosted annually by UMaine's Climate Change
Institute. They also gave multiple presentations on Greenland research to non-specialist audiences in New England.

The PI has spoken to a wide variety of non-specialist audiences (coastal planning engineers and policymakers, state and federal legislators, etc.)
on recent changes in the Greenland Ice Sheet, including many results from the current project.
Journal Publications
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Nettles, M.; T. Larsen; P. Elosegui; G.S. Hamilton; L.A. Stearns; A. Ahlstrom; J.L. Davis; M.L. Andersen; J. de Juan; S.A. Khan; L. Stenseng;
G. Ekstrom; R. Forsberg., "Step-wise changes in glacier flow speed coincide with calving and glacial earthquakes at Helheim Glacier,
Greenland.", Geophysical Research Letters, p. L24503, vol. 35, (2008). Published, doi:10.1029/2008GL036127
de Juan, J., P. Elosegui, M. Nettles, T. Larsen, J.L. Davis, G.S. Hamilton, L.A. Stearns,  M.L. Andersen, G. Ekstrom, A. Ahlstr????m, L.
Stenseng, S.A. Khan & R. Forsberg, "Sudden increase in tidal response linked to calving and acceleration at a large Greenland outlet glacier",
Geophysical Research Letters, p. , vol. , (2009). Submitted,  
Andersen, M. L., T. B. Larsen, M. Nettles, P. Elosegui, D. van As, G. S. Hamilton, L. A. Stearns, J. L. Davis, A. P. Ahlstr??m, J. de Juan, G.
Ekstr??m, L. Stenseng, S. A. Khan, R. Forsberg, and D. Dahl-Jensen, "Spatial and temporal melt variability at Helheim Glacier, East
Greenland, and its effect on ice dynamics", journal of geophysical research, p. , vol. 115, (2010). Published, 10.1029/2010JF001760
Andersen, M. L., M. Nettles, P. Elosegui, T. B. Larsen, G. S. Hamilton and L. A. Stearns, "Quantitative estimates of velocity sensitivity to
surface melt  variations at a large Greenland outlet glacier", Journal of Glaciology, p. 609, vol. 57, (2011). Published,  
Schild, K.M and G.S. Hamilton, "Seasonal and interannual terminus position variability at major outlet glaciers in Greenland", Journal of
Glaciology, p. , vol. , (2012). Submitted,  
Schild, K.M. and G.S. Hamilton, "Glaciological characteristics of glacial earthquakes in Greenland", Geophysical Research Letter, p. , vol. ,
(2012). Submitted,  
Books or Other One-time Publications
Hamilton, G.S., K.M. Schild, L.A. Stearns, J. de Juan, P. Elosegui and M. Nettles, "Time-lapse photography yields new insights into Greenland
outlet glacier dynamics (Invited)", (2010). Abstract Volume, Published
Bibliography: Eos, Trans. AGU, abstract IN33B-1313 presented at 2010 Fall Meeting, San Francisco, Calif., 13-17 Dec.
Andersen, M.L., M. Nettles, T.B. Larsen, P. Elosegui, G.S. Hamilton and L.A. Stearns, "Quantifying the influence of melt on velocity
variations at a large Greenland outlet glacier", (2010). Abstract Volume, Published
Bibliography: Eos, Trans. AGU, abstract C21B-0524 presented at 2010 Fall Meeting, San Francisco, Calif., 13-17 Dec.
de Juan, J., P. Elosegui, J.L. Davis, M. Nettles, T.B. Larsen, G.S. Hamilton and L.A. Stearns, "GPS measurements of flow variations at a large
Greenland outlet glacier due to ocean tidal forcing", (2010). Abstract Volume, Published
Bibliography: Eos, Trans. AGU, abstract C21A-0516 presented at 2010 Fall Meeting, San Francisco, Calif., 13-17 Dec.
Schild, K.M., G.S. Hamilton, M. Nettles and G. Ekstrom, "Tidewater glacier terminus changes and glacial earthquakes in Greenland", (2010).
Abstract Volume, Published
Bibliography: 60A147, Abstract Volume for the International Glaciological Society Symposium on Ice Sheet-Ocean Interactions, San Diego,




Contributions within Discipline: 
We pioneered the measurement of very rapid glacier flow using in-situ techniques, as well the integrated analysis of glaciological,
seismological and hydrographic data.
Contributions to Other Disciplines: 
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This project was the catalyst for the development of a low-cost, low-powered, telemetry-capable GPS instrument for deployment in rugged and
challenging environments. As part of this development, we advanced data telemetry procedures for high-rate data transfer from remote
locations. The instrument itself, although designed for glaciological applications, has obvious uses in other disciplines (e.g., earthquake
seismology, volcanology).
Contributions to Human Resource Development: 
Participation in this project provided international, multidisciplinary research experience for a graduate student, a postdoctoral scientist, and the
PI. The student and postdoc are both women scientists.
Contributions to Resources for Research and Education: 
As part of this project, we expanded our capabilities to make high-rate in-situ measurements of geophysical processes through the development
of our new GPS instrument.
Contributions Beyond Science and Engineering: 
The Greenland Ice Sheet has the potential to contribute a very rapid rise in sea level over the coming century. Accurate sea level projections are
difficult to make, however, without knowing the detailed physics behind the ice sheet's response to climate change. This project acquired some
of the first detailed measurements which will greatly improve our physical understanding of ice sheet dynamics, which should result in more
reliable sea level forecasts.

Our GPS instrument has some commercial potential.
Conference Proceedings
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